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Direct Extraction of InP/GaAsSb/InP DHBT Equivalent-Circuit Elements From S-Parameters Measured at Cut-Off and
Normal Bias Conditions
A unique direct parameter extraction method for the small-signal equivalent-circuit model of InP/GaAsSb/InP double
heterojunction bipolar transistors (DHBTs) is presented. $S$-parameters measured at cut-off bias are used, at first, to
extract the distribution factor $X_{0}$ for the base-collector capacitance at zero collector current and the collector-to-
emitter overlap capacitance $C_{ceo}$ present in InP DHBT devices. Low-frequency $S$-parameters measured at normal
bias conditions then allows the extraction of the external access resistances $R_{bx}$, $R_{e}$, and $R_{cx}$ as well as
the intrinsic HBT elements of the device. The terminal inductances of the device are extracted from high frequency $S$-
parameters by employing the intrinsic HBT elements extracted at low-frequency. Compared to other published direct
parameter extraction techniques the proposed method is developed specifically for III-V based HBTs and avoids $S$ -
parameters measured at the critical open-collector bias condition. The method is applied to an $1.5~mu{rm m}$ emitter
width InP/GaAsSb/InP DHBT device and leads to excellent prediction of the measured $S$ -parameters in the 250 MHz –
65 GHz frequency range.
 
General information
State: Published
Organisations: Department of Electrical Engineering, Electromagnetic Systems, OMMIC
Authors: Johansen, T. K. (Intern), Leblanc, R. (Ekstern), Poulain, J. (Ekstern), Delmouly, V. (Ekstern)
Pages: 115-124
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: I E E E Transactions on Microwave Theory and Techniques
Volume: 64
Issue number: 1
ISSN (Print): 0018-9480
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed Yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 3.39 SJR 1.175 SNIP 1.914 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 1.159 SNIP 2.077 CiteScore 3.48 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.56 SNIP 2.417 CiteScore 3.37 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 1.705 SNIP 2.589 CiteScore 3.64 
ISI indexed (2013): ISI indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 1.371 SNIP 2.043 CiteScore 2.89 
ISI indexed (2012): ISI indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 1.223 SNIP 1.764 CiteScore 2.68 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 2 
Scopus rating (2010): SJR 1.16 SNIP 1.774 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 1.687 SNIP 2.478 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 1.815 SNIP 2.243 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 2.584 SNIP 2.888 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 2.435 SNIP 2.826 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 2.286 SNIP 3.098 
Web of Science (2005): Indexed yes 
Scopus rating (2004): SJR 2.304 SNIP 2.586 
Web of Science (2004): Indexed yes 
Scopus rating (2003): SJR 2.401 SNIP 2.521 
Scopus rating (2002): SJR 2.396 SNIP 2.307 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 2.106 SNIP 2.152 
Scopus rating (2000): SJR 1.684 SNIP 1.648 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 1.681 SNIP 2.305 
Original language: English
Direct parameter extraction, GaAsSb, Heterojunction bipolar transistor (HBT), InP, Small-signal equivalentcircuit model
DOIs: 
10.1109/TMTT.2015.2503769 
Source: PublicationPreSubmission
Source-ID: 121177395
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
